The tRNA species for redundant genetic codons NNU and NNC. A thought on the absence of phenylalanine tRNA with AAA anticodon in Escherichia coli.
The redundant genetic codons NNU and NNC (where N is A, T, G, or C) specify the same amino acid and are decoded by their cognate tRNAs, which contain either a guanosine or a modified base in the wobble position of the anticodons. Since tRNAs with an adenosine in the wobble position of the anticodon, which are complementary to the NNU codons, are not found naturally, we have generated a tRNA(Phe) with AAA anticodon and examined how an adenosine in the wobble position would affect its biological function in Escherichia coli. We found that the tRNA(Phe) with GAA anticodon (wild-type) repressed the expression of the pheA gene via tRNA(Phe)-mediated attenuation of transcription, whereas the tRNA(Phe) with AAA anticodon did not influence the expression of the pheA gene. Furthermore, elevated levels of tRNA(Phe)(AAA) did not support the growth of an E. coli strain carrying a temperature-sensitive mutation in the pheS gene at 42 degrees C. Since the presence of a multicopy plasmid carrying the gene that encodes tRNA(Phe)(GAA), a substrate for phenylalanyl tRNA synthetase, enables the E. coli strain carrying the pheS(Ts) mutation to grow at 42 degrees C, the above observation suggests that unlike tRNA(Phe)(GAA), tRNA(Phe)(AAA) is not a good substrate for phenylalanyl-tRNA synthetase. Therefore, we postulate that the presence of adenosine at the wobble position of anticodons was specifically eliminated and the tRNAs with guanosine or a modified base in the wobble position were selected to decode both NNU and NNC codons in E. coli.